SI-2 Preparation of Soft Linear Microelectrode Arrays
Soft linear microelectrode arrays consisting of eight individual electrodes were fabricated by using various successive fabrication techniques that are suitable for batch production. [2] A schematic representation is shown in Figure SI Hz). The pulsed beam was directed on a fixed metallic mask and the substrate was moved with continuous velocity in order to achieve uniform channel dimensions (i.e. width and depth). The channels were separated 250 µm or 500 µm (midpoint-to-midpoint distance).
They were filled manually with carbon ink. After curing at 80 °C for one hour the sintered carbon tracks were covered and sealed with an insulating Parylene C layer of 3 µm thickness using a Parylene deposition system (Comelec SA, La Chaux-de-Fonds, Switzerland).
Electronic connection pads for the individual electrodes were prepared by manually applying carbon ink followed by a curing process. The cross-section and therefore the active electrode areas were exposed by mechanical cutting with a razor blade mounted in a custom-made cutting device or by laser ablation. Cut arrays can be used several times for many hours. If deactivation occurred, fresh electrode surfaces were created by a new razor blade cut. In SECM experiments the Parylene C coated carbon microelectrode layer faced the sample surface providing an almost constant working distance. Vancouver, Canada, for clarity not shown in scheme), and an Ivium CompactStat Potentiostat (Ivium Technologies, Eindhoven, The Netherlands) connected to an Ivium MultiWE32 unit allowing the operation of up to 32 individually addressable working electrodes. The potential was controlled via one counter electrode (CE) vs. one reference electrode (RE). In all measurements a Pt wire served as CE and a Ag wire as quasi-RE, to which all potentials were referred. The setup can be expanded to 256 working electrodes by using eight MultiWE32 connected to one IviumStat. Online control of experiments, data acquisition and plotting was performed with the in-house made SECMx software. [2] The soft microelectrode arrays were mounted in a custom-made holder providing the electronic connection and allowing the alignment of the eight probe channels with respect to the sample by taking advantage of a worm drive (shown in the scheme as a disc). The holder was set to an inclination angle of 20° between the probe and the surface normal. Offline data handling (calibration) and plotting was performed with the in-house made software MIRA. [2] . h P becomes negative when the probe continues approaching after mechanical contact between probe and sample. α represents the angle between the probe surface including the active electrode areas and the sample surface. Depending on the cutting angle used to expose the cross-section of the probe, α is smaller or equal γ when the array is placed in solution bulk.
SI-3 SECM Instrumentation

SI-4 SECM Scanning Mode
After mechanical contact, α increases with decreasing h P , so that it may exceed γ. t L represents the thickness of the thin insulating Parylene C layer and considers also the recess of the individual electrodes ( Figure 1a After making contact h P becomes negative and the working distance is calculated by c:
Vertical positioning. The vertical coordinate (z 0 ) for the mechanical contact between probe and the sample is found from an SECM feedback approach curve, in which the electrolysis current i T,k of a redox mediator, e.g. [Ru(NH 3 ) 6 ] 3+ , is recorded at all probe electrodes (indexed by k) as function of z. An exemplary approach curve of the array probe is shown in Figure SI mode (h P ≤ 0 µm) in the so-called "high frequency" (HF) direction. The term HF refers to the situation that in this direction values are recorded with a much higher frequency than in the perpendicular horizontal direction. The latter one is named "low frequency" (LF) axis.
Usually the HF direction is set to the x and the LF direction to the y axis. The HF direction must be in the direction of the probe inclination. After reaching the full distance of the first HF line scan, the soft probe is lifted off the sample (LO) by a defined stroke height so that it is freely suspended in solution bulk. Then the probe is moved back the HF scan length to the horizontal starting position with high translation rates (up to 1000 µm s -1 ) without current recording, followed by a step in the LF direction, and a re-approach by the stroke height in order to reach again the h P value for which the first line scan was recorded. Afterwards the next line scan with current recording is started. During the experiment, the individual electrodes will eventually scan over an area that was already scanned by the adjacent electrode. For this purpose a multiple imaging routine was implemented in which the array (lifted off the sample) performs a large step in the LF direction (red line in Figure SI is placed besides the last scan of the k-th electrode, i.e. on previously not investigated regions.
The next line scan is started there. In this way several adjacent image frames can be scanned in just one experiment providing a data set that can be processed as one experiment offline in MIRA to construct one complete image. 
SI-5 SECM Imaging of SAM Patterns by µCP -Calibration of Signals from
Individual Array Elements
Preparation of gold surfaces and SAM. Gold substrates were freshly prepared on cleaned microscope slides by vapor deposition of chromium (0.5 nm) and then gold (100 nm). The stamp had squares of 50 µm × 50 µm and a periodicity of 70 µm in both directions. For µCP a PDMS stamp was casted from a silicon master obtained by photolithography. It had elevated squares of 50 µm × 50 µm and a periodicity of 70 µm (20 µm space between squares). The stamp was inked in a 1 mM ethanolic solution of HDT and dried afterwards for 2 min under a stream of nitrogen. The stamp covered with HDT was then pressed gently for 1 min on the Au surface. The Au surface was rinsed with pure ethanol after removal of the stamp followed by drying under a stream of nitrogen. In order to form a homogenous monolayer, the Au samples were immersed for 12 h in a 3 mM ethanolic solution of self synthesized OEG-terminated thiol (HS(CH 2 ) 11 (OCH 2 CH 2 ) 6 OH) followed by rinsing with pure ethanol and drying under a stream of nitrogen. In all experiments the samples were unbiased. The image after these corrections is shown in Figure SI operating in pulse force mode (WITec, Ulm, Germany). [3, 4] Topography, stiffness, and adhesion were recorded. The Au-coated SFM tip (Olympus OMCL-RC800PB, 0.82 N/m) was modified in 1 mM 11-mercaptoundecanoic acid to form a COOH-terminated SAM as described previously in order to detect the hydrophilic and hydrophobic parts of the monolayer. [5] A 256 × 256 pixel image of a 100 µm × 100 µm area was recorded with a scan rate of 0.5 Hz. Image flattening was performed by subtracting a background from the raw data in order to eliminate the vertical offset between line scans and the tilt in each line scan. The background was found by finding as a least-squares fit to first-order (for adhesion and stiffness) and third-order (for topography) polynomials for the selected image region using the Nanoscope software (V5.30r3sr3). Such an image can be realized if the 8 individual electrodes of an array with 500 µm electrode separation perform 10 line scans (8 × 10 y positions) in x direction with 69 steps. This will transfer the image on an area of 3950 µm × 2550 µm.
SECM imaging parameters:
The software tool "ascii-pixelhaufen" was used to transfer the two level TIFF file into a two character text file in ASCII format (ascii-pixelhaufen 2008.exe, Ruben Demus). The "table" representing the file content is shown in Figure SI-8.1d (left) . Cells of the table that encode surface modifications are coloured blue. Due to the order of electrodes within the array the first ten columns from right to left refer to the 1st sensor, the next ten to the 2nd and so on.
Ten modification line scan files were extracted from the table and arranged to a line scan modification file as input data for SECMx, e.g. like Figure SI 
